Axial pertubations on the electronic and magnetic properties of ferric porphyrins. II. Solvent effects on the proton NMR spectra of low-spin cyano complexes.
The proton NMR spectra of a series of low-spin bis-cyano ferric complexes of tetraarylporphyrins and octaethylporphyrin in a variety of solvents have been recorded and analyzed. The hyperfine shifts are shown to be very sensitive to the solvent, experiencing an overall downfield bias as the solvent hydrogen-bonding donor strength increased. The characteristic pattern of the contact and dipolar shifts for the meso-aryl group in tetraarylporphyrin complexes are shown to permit a quantitative separation of the dipolar and contact contributions to the hyperfine shift. The separated components indicate that increased solvent hydrogen bonding strength significantly decreases the magnetic anisotropy of the iron and diminishes porphyrin replaced by iron pi bonding. The changes in anisotropy with solvent are shown to be consistent with the coordinated cyanide acting as a proton acceptor. Although similar solvent effects are found to be absent in bis-imidazole complexes, a downfield bias of half the magnitude of the bis-cyano complexes is observed in mixed cyano/imidazole complexes. Hence, the heme hyperfine shifts in cyano-metmyoglobins and -hemoglobins may serve as probes for the protonation of the distal histidyl imidazole.